The supplementary data contain Figures S1-S5 and Tables S1-S5 as well as the supplementary methods and references. Figure S1: The β-catenin C429S mutation was discovered by a high-throughput mutation screening 5 of an ENU-mutagenized male genomic DNA library (A) Schematic representation of the mouse β-catenin gene. Arrowheads indicate the primer pairs used for the high-throughput screening (Table S1). (B) Schematic illustration of the 12 mutations. The C429S missense mutation is located in the seventh armadillo repeat. N-terminal Ser/Thr clusters are essential for the regulation of Wnt/β-catenin signalling. Two synonymous and three intronic mutations were also found. (C) The T to A transverse mutation substitutes the cysteine 429 residue to serine. (D) Alignment of the Cys429 and flanking five amino acid sequences. Cys429 is well conserved from humans to Drosophila.
Wnt/β-catenin is involved in the regulation of ductal branching and patterning in these organs 6, 7, 8, 9 . Scale bars: 0.1 mm. Figure S4 : The transcriptional activities of β-catenin C429S and the wild-type protein in a cultured cell line were nearly the same A luciferase reporter assay involving a Wnt/β-catenin signal reporter, TOPFLASH 3 and β-catenin expression plasmids. In this experiment, we implemented not only wild-type β-catenin but also the C429S, C419* (negative control that was found in Fig. S1 ) and S42A (constitutive active control) mutants. β-catenin escapes from default degradation upon Wnt ligand stimulation 10 and the S42A mutation prevents this process 1 . The data are shown in terms of 'fold activation', defined as the relative activity versus that of the mock (vector only) control.
The same experiments were repeated three times. The results are illustrated by distinct dark bars (Exp. 1-3). The Wolffian duct appears to have physically prevented vaginal extension. Otherwise, given that the residual Wolffian duct plays a role of a 'helper'in vaginal extension 11 Primers used for high-throughput screening are indicated with asterisks. All primers were used to sequence all of the coding exons with flanking introns. All sequence data will be disclosed upon request. C57BL/6J females were used per each homozygous male. The collected oocytes were fertilized with sperm from three homozygous and three wild-type males and then subjected to embryonic transfer. A value of 0.5 indicates that the oocytes were collected from a single ovary. Collected sperm were carefully observed according to the sperm count, motility and morphology; no significant differences were observed between the wild-type and homozygous samples.
One C57BL6/J male was used for IVF with oocytes from two homozygous and four wild-type females. In the subsequent embryo transfer, two-celled embryos from homozygous and wild-type females were pooled into one sample each.
'Fertility' indicates the number of two-cell-stage embryos from the total oocytes used for IVF. 'Birth rate' indicates the number of pups from transferred two-cell-stage embryos. Twentieth-generation β-catenin C429S/+ males and females were used for intercrossing.
Genital malformations, duplications of extra seminal vesicle in males and vaginal atresia in females, were counted as genotypes in the weaned pups. 
Supplementary methods

Plasmids
Human Ultimate™ ORF LITE Clone β-catenin cDNA was purchased from Invitrogen 
Luciferase assay
HilyMax (Wako, Japan) was used for lipofection, according to the manufacturer's instructions. The day before transfection, 1.6 × 10 5 cells/well were seeded in a 24-well plate. The amounts of plasmid added per well were as follows: pcDNA-β-catenin (wt or mt), 100 ng; pCMX-βGal 2 for transfection normalization, 10 ng; TOPFLASH 3 , 10 ng and pCMX 2 for balance, 130 ng. At 24 h after transfection, the cells were collected and subjected to luciferase and β-galactosidase assays as described previously 4 .
Simultaneous transfections were performed in triplicate. The relative luciferase activity (luciferase/β-galactosidase) was calculated as the average of the triplicate transfections along with the standard deviation.
